Inhibitory effect of somatostatin on insulin secretion is not mediated via the CNS.
The inhibitory effect of somatostatin (SST) on insulin secretion in vivo is attributed to a direct effect on pancreatic beta cells, but this is inconsistent with some in vitro results in which exogenous SST is ineffective in inhibiting secretion from isolated islets. We therefore investigated whether insulin secretion from the pancreatic islets may partly be regulated by an indirect effect of SST mediated via the CNS. Islet hormone secretion was assessed in vitro by perifusion and static incubations of isolated islets and in vivo by i.v. or i.c.v. administration of the SST analogue BIM23014C with an i.v. glucose challenge to conscious, chronically catheterised rats. Hormone content of samples was assessed by ELISA or RIA and blood glucose levels using a glucose meter. Exogenous SST14/SST28 or BIM23014C did not inhibit the release of insulin from isolated rodent islets in vitro, whereas peripheral i.v. administration of BIM23014C (7.5 μg) with glucose (1 g/kg) led to decreased plasma insulin content (2.3±0.5 ng insulin/ml versus 4.5±0.5 ng/ml at t=5 min, P<0.001) and elevated blood glucose levels compared with those of the controls (29.19±1.3 mmol/l versus 23.5±1.7 mmol/l, P<0.05). In contrast, central i.c.v. injection of BIM23014C (0.75 μg) had no significant effect on either plasma insulin (3.3±0.4 ng/ml, P>0.05) or blood glucose levels (23.5±1.7 mmol/l, P>0.05) although i.v. administration of this dose increased blood glucose concentrations (32.3±0.7 mmol/l, P<0.01). BIM23014C did not measurably alter plasma glucagon, SST, GLP1 or catecholamine levels whether injected i.v. or i.c.v. These results indicate that SST does not suppress insulin secretion by a centrally mediated effect but acts peripherally on islet cells.